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JAMES M. ROSE, OF ALLEGHENY,

PaTENT OFFICE.
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SPECIFICATION formmg part of Letters Patent No. 428,956, dated May 27, 1890.

Apphc&tmn filed June 10, 1889. Serlal No. 313,708,

(No model.)

Lo all whom it may concern:

Be 1t known that I, JAMES M. ROSE, a resi-
dent of Allegheny,in the county of Allegheny
and dState of Pennsylvania, have invented a
new and useful Improvement in Apparatus
for the Manufacture of Gas; and I do hereby
declare the following to be a full, clear, and
exact description thereof.

My invention relates to the manufacture of

gas, having special reference to apparatus for
the manufacture of gas for fuel or heating
purposes, though the apparatus may be em-
ployed, if desired, for making illuminating-
gas and like purposes. Its object is to pro-
vide an apparatus in which a verylarge body
of gases may be rapidly and continuously

formed, and in which parts of the apparatus

may be retained at the high heat necessary

for such gas-making purposes, both for the

superheating and decomposition of steam, the
decomposition of hydrocarbons, and the fix-
Ing of the resultant gases.

NIy apparatus comprises tWwo sets of gas-
generating apparatus, which are preferably lo-

.cated and 0pem’ted together,each such sethav-

ing at the base thereotf two cupola-generators,
and above sald generators a casing contain-
ing a heating-furnace or regenerator with
which one of said generators communicates,
and through which a series of horizontal re-
torts extend, said retorts being connected at
the ends, and said heating-furnace having
also a vertical cylinder passing through the
same and communicating at the base thereof
with the other cupola-generator, whereby the

gases formed in one such Gem,ra,tor may be

burned within the heatlnﬂ‘-fm‘ nace to main-

tain the sald retorts and vertmal cylinder at

- a high heat, the retorts being employed for
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heating coal, coke, or other carbon contained
in the same, through which steam is passed
for the manufacture of water-gas, while hy-
drocarbons are introduced into said vertical

cylinder, and, as will hereinafter be deseribed,

the gases formed, together with the further

portions of steam, can be united and subse-
quently be fixed by a passage through the
heating-furnace and through the body of in-
c&ndeseent carbon in one of the cupola-gen-
eratorg, all of which will be heremafter more
particularly described.

| said apparatus will be specifically set forth
1in the claims.

To enable others skilled in the art to make
and use my invention, I will desecribe the
same more fully, 1‘61?61‘111‘1“ to the accompany-
1ng drawin g8, In which—

[‘10111"6 1 18 a plan view of my invention.
Fig. 2 is an end view thereof.
longitudinal section on the line 2 2, Fig. 1

Like letters of reference indicate like parts
in each.

- As above stated, I prefer to employ my in-

vention with two sets of apparatus, one sct

being marked A and the other set B. Kach set
ol apparatus has the same parts thereto, and 1

will first describe the set of appamtus marked -
‘A, the set of apparatus marked B

being the
same, and lettered the same, execept that the
1etters aremarked “’” to dl‘%tll_'.lﬂ uishthem from
those of the other set of apparatus in the de-
seription of the operation thereof. Af the
base of the apparatus are the cupola-gener-
ators C D, the cupola-generator C communi-
cating through a port in the top thereof with
the heating-furnace or generator K, which is
built within a suitable plate-metal casing e,
this casing and the furnace being preferably
rectang alar in shape, as shown. |

The cupola -oenerator C has the air-entrance

¢, and has also sultable grate-bars and feed-

1ng and discharge doors, as is usual in the
construetion of such generators.
the eduction-pipe f leading therefrom near

the base of the cupola and controlled by the

valve K. The cupola D has the air-port d,
and has like grate-bars and feeding and dis-
charge doors. This cupola D communicates

with the vertical ecylinder (3,which extends en-

tirely through the heatmﬂ-fm nace and opens
into a pipe T at the top thereof. Extending
through the heating-furnace K are also oneor
more s‘ream supelheatmw pipes M, each of
which communicates at the base thereof with
the cupola-generator D,and has at the upper
end thereof suitable steam-entrance m, as
shown. Kxtending through the heating-fur-
nace I are a series of horizontal retorts or
cylinders K, there being four such cylinders
shown inthe drawings, and these cylinders ex-
tending through the walls of the heating-fur-
nace and communicating with eachotherat the

My improvements in connection with the | ends—that is, the two upper c¢ylinders having

Fig.-5 is a

It hasalso
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their communicating pipe & shown at the left | letter is marked with ‘“/,” the cupola-gencra-

of the drawings, the middle eylinders having
a like communicating pipe & at the right of
the drawings, and Lhe end elvinders ]munn
their communicating pipe % atthe left of the
dawings, these pipes therefore forming a con-
tinuous course from the top to the bottom of
the series through which the steam may be
passed, and the lower
suitable valve-controlled ports into the two

cupola-generators C D, the opening ¢ into the
cupola - generator C beilw controlled by a
valve L, and the opening 7 into the cupola-
oenerator D being controlled by a valve J.
The upper ¢y lmder communicates through a
pipe [ with the pipe N, said pipe being con-
trolled by the valve I, and the pipe /. com-

-municates with the upper end of the furnace
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E through the valve Il. Kxtending between
thetwosetsofl apparatusisthe pipe N, through
which the gases flow, as hereinafter deseribed,
in the 111‘11\.1110 of the oas. The heating-fur-
nace is prowded with a series of arehe%, as
at 2, these arches beingarranged in any suit-
able way so as to de[]eet the heat {rom one
side to the other of the furnace, in order to
provide for the proper heating of: the retorts
and cylinders therein, and belnn* perforated
on alternate sides, as at p, to per it the pas-
sage of the gases, and thespaces not occeupied

Dby the said retorts and pipes being filled with

checker-work, as at ¢, so that practically all
the heat from the burning of the gas therein
1s stored within said cy 1111(101‘% the walls of
the furnace, the arches, and the mass of
cheeker-work servin otomaintain a high heat
within the retorts and chambers, so that the
necessity for reversing at short intervals is
overcome., Sultable alr-ports are provided in
the upper part of the cupola-generator C and
at intervalsintheheating-turnaceli to provide
for the complete combustion of the producer-
oas employed in heating the same. The fur-
nace has also the relief-valve QQ, which can
beopened while the gasis being burned within

said surface for heating purposes, as above

referred to. The eduction-pipe f communi-
cates through the valve If with a pipe R, lead-
ing to the hydraulic main or storage-tank,
this pipe R leading into both sets of appara-
tus, and also communicating with the edue-
tion-pipe £’ of the other set of apparatus
through the valve IF'. Suitable steam-pipes
communicate with theseries of retorts IKi—one
steam-pipe s communicating with the lower
retort and a like steam-pipe f communicating
with the upper retort—so that steam can he
foed in either course through said series of
retorts. T'hesald retorts are closed at their
ends by any suitable removable caps, as at
i, which may be clamped by any =uitable
means upon the ends of the retorts.

As above referred to, the parts in the set
of apparatus marked I arce the same as in
the set marked A, and without referring par-
ticularly to cach part it will be found that

they are lettered the same, except that each | heating-cylinder M, the intermingled pro-

cylinder opening by

tors beinn (7D, the furnace E’, vertical ¢yl-
inder ', &c
The operation of the apparatus 1s as fol-
lows: Theseveral cupola-generators are filled
with coal or coke, and the several retorts are
filled with coal, coke, or charcoal, as may be
desired. By means of the air-bDlast gas 18
cenerated in the several cupolas, the gases
from the cupolas C C’ heing burned in the
furnaces I¥ K’ and the gases formed in the
cupolas D D’ being burned in the vertical
chambers GG’. YWhentheapparatusisbrought
to the proper heat, the relief-valve () of the
heating-furnace E is closed, and the valve in
the air-supply pipe ¢ to the generator C 1is
closed, while air is continued to the chamber
D. Air is also shut off from the chamber D/,
but continued within the chamber C” of the
other set of apparatus. The eduction-valve
IF, the valve 11, the valve L in the first set of
apparatus and the valve J’ in the second seb
of apparatus are opened. Alltheother valves
remain closed; and it may be here incident-
ally stated that the valves I and I” are not
opened during gas-making, beingonly opened
when the 031111(101.5 are hem o emptwd of their
carbonacecous materials. Bteﬂm 1$ then ad-
mitted throughthe steam-inlet?’,which passes
down through each successive retort I/, pass-
ing through the furnace E,the steambeingde-
composed by the ineandescent carbon within
said retorts or cylinders, and then passing

through the valve J and passage” into the cu-

pola- ﬂenemtor D’.  Atthesame time stf cam is
admitted throughthe steam-entrancem’ atthe
upper end of the vertical superheating-eylin-
der M’ andinpassing downthroughsaldeylin-
der thesteamishighly superheated, and it also
enters the cupola-generator D', being forced

by its expansion down into the mass of 1n-

candescent coke contained therein, and be-
ing to some extent decomposed by satd 1n-
candescent coke. At the same time oil is
sprayed mto the cylinder (+7 through the oli-
entrance ¢’ at the top thereof, and the water,
oas and steam formed in the horizontal cyl-
inders K’ and passing from the superheater
M pass upwardly through this cylinder 7,
meeting the current of liguid hydrocarbons,
which, as they descend through said cylinder
against the current of gases are spread, the
oil separating into (1101}:;, which arc again
divided into smaller globules or spray, and
finally so 11][01‘111111{110-:1 with the gases rising
through the eyunder that they are vapor 1xe{l
and unite with said gases, the gases then
passing from the cylinder G7 1111.011”*11 the
pipe N to the valve 11, which is open, as S above
set forth, so that the gases can pass down
mtotheheamnﬂ‘iurnacem regenerator i, At
the same ‘[1111(, the air- 1}]_:151 in the cupola-
cenerator D 1s continued, and the producer-
gas passing upwardly through the eylinder G
is intermingled with the superheated steam,
which entered said generator from the super-
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~ducer-gas and_steam rising through the cyl-
‘inder G and against the current of liquid

hydrocarbons introduced through the oil-en-
trance g, which descend againgst the current
of gases, being intermingled therewith and
finally united therewith, as described 1n an
application for patent filed by me on the 14th
day of March, 1889, Serial No. 303,313, and
these gases also pass into the pipe /i, inter-
mingling with the other gases entering
through the pipe N and passing downwardly
through the regenerator E. At thesame time
steam is admitted through the pipe s at the
lower end of the series of horizontal cylin-
ders I, and this steam passes through the
nass of incandescent carbon in the several
cvlinders and is decomposed, thereby form-
ing water-gas, which passes through the pipe
[ and valve 1. into the pipe /, and thence

through the valve H with the other gases into-

the regenerator E. All these gases are inter-
mingled in this regenerator X, and they pass
through the masses-of checker-work between
the several arches therein, and are properly

heated and fixed in said regenerator or fix-
‘ing-chamber, the gases then passing down-

wardly through the mass.of Incandescent
carbon in the cupola-generator C, where they
are rendered still more stable by the heat
thereof, and any carbonic acid contained
therein is converted into carbonic oxide, the
cases then passing through the eduction-pipe

f and valve I into the pipe R, and thence to

the hydraulic main and tank.

I am thus enabled to obtain a large quan-
tity of gas of high heating powers, the gas
formed containing a large proportion of hy-
drogen and carbonic oxide, as well as alarge

proportion of marsh-gas or like hydrocarbon
cases formed by the union of the hydrogen

with the hydrocarbon, and the gas having lit-
tle or no nitrogen, as but little of the pro-
ducer-gas is employed, and the nitrogen in-
troduced with the air is combined with the

hydrogen in the presence of the steam and

body of hydrocarbons, as described in an ap-
plication filed by me October 4, 1888, Serial
No. 287,148, and is consequently absorbed in
the hydraulic main and eliminated from the
During this operation the producer-gas
from the cupola-generator C’ is passing into
and burning in the heating-furnace or regen-
erator I/, and a suitable quantity of air be-
ing fed thereto, so that a high heat is gener-
ated therein, and the several cylinders pass-
ing through the regenerator, together with
the checker-work therein,are raised to a high
heat and the said regenerator highiy heated
for the fixing of the gases on the reversal of
The gases passing through
this chamber are permitted toescape through
the relief-valve Q’, or, if desired, may be car-
ried to the steam-generator and completely
consumed. . | |
On the reversal of the apparatus the gases
pass in exactly the opposite direction, and

purpose, the relief-valve Q" being closed and
the relief-valve Q opened, the valves I¥, H, L,
and J’ being closed and the valves B/, H', I”,
and J being opened, the air-blast being cut
off from the cupola-generators D and C’ and
opened to the cupola-generators D" and C,the
producer-gas from the cupola C being em-
ployved to again heat up the regenerator or
furnace E. Steamisthen admitted attheup-

-per end of the series of horizontal retorts or

cylinders I, and passing down through thein-
candescent carbon therein enters the cupola-
generator D,steam being also admitted tothe
superheating-cylinder M, and passing down
into said cupola-generator D, and the com-

bined gases and steam rising through the.

cylinder G against the current of liquid hy-
drocarbonsintroduced therein. Steam isalso
continued to the superheater M’, and passes
down into the cupola-generator D/, mingling
with the producer-gas therefrom, and rising
against the current of liquid hydrocarbon in-
troduced into the cylinder G’. Steam-is also

infroduced at the lower end of the series of re~

torts K/, and passing upwardly through said
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retorts passes through the pipe I’ and valve: '

I/, the gases all intermingling in the pipe A/,
and passing through the valve ', through the
heating-furnace E’, and through the cupola-.
generator ¢/ to the eduction-pipe f’, and
throughthevalve F' tothepipe R. Inthisway
it is seen that a high heat may be maintained

in the entire apparatus proper for the genera-

tion of gases and the fixing of the same, and

that a large body of water-gas may be formed

and the gases properly intermingled with the
liquid hydrocarbons, while. the apparatus is

compact in form and adapted to generate a
very large body of gases. I am also enabled

to utilize the heat obtained in the fixing-

chambers for heating a series of retorts and
decomposing steam and forming water-gasin
said retorts and to maintain the heat in said
series of retorts by the means of heated

checker-work around the same, together with

the direct combustion formed in one of such

heating-furnaces around the retorts daring

the making of gas therein. In case of the
distillation of tar or any such substances
from the coal within such retorts means are

provided for introducing the same into the

cupola-generator below, where it can be
broken up and formed into gases, direct coni-

munication being formed with such genera-

tors through the valves I I’ and J J’, though

the mass of such materials. would be taken

up with the steam in passing through said

‘body of carbon in the retorts.

If desired, one set of apparatus may be em-

ployed instead of the two sets, and the course -

of the gases through the same is practically
indicated from the above description, the ap-
paratus being heated up by the combustion

of the gases formed in the cupola-generator

(, and then the blast being turned off from
the same and the gases passing from the se-

the valves are reversed, as required, for the | ries of retorts into the cupola-generator D,
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thence through the vertical eylinder G, and
thence down through the heating-furnace E
and cupola-generator C to the eduection-pipe.
In the use of the double apparatus in this
way a continuous manufacture of gas can be
carried on.

What I claim as my invention, and desire
to secure by Letters Patent, is—

1. A gas-making apparatus having two cu-
pola-generators and a heating-furnace or re-
generator above the same, with which one of
sald cupola-generators communicates, a ver-
tical cylinder communieating with the other
generator and extending through the heat-
ing-furnace, a series of horizontal retorts or
cylinders extending through the heating-fur-
nace, and a pipe connecting said vertical cyl-
inder and said series of horizontal cylinders,
substantially as and forthe purposesset forth.

2. A gas-making apparatus having two cu-
pola-generators, a heating-furnace above the
same, with which one of said cupola-genera-
tors communicates, a vertical eylinder com-
municating with the other cupola-generator
and extending through the heating-furnace,
a series of horizontal retorts communicating
with each other and at the lower end with
the second cupola-generator and having a
steam-entrance at the upper end thereof, and
a pipe connecting said vertical eylinder and
sald series of horizontal cylinders, substan-
tially as and for the purposes set forth.

3. A gas-making apparatus having two cu-
pola-generators, a heating-furnace above the
same, with which one of said cupola-genera-
tors communicates, a vertical cylinder com-
municating with the other cupola-generator
and extending through the heating-furnace,
a series of horizontal retorts or eylinders ex-
tending through the heating-furnace, and a
steam-superheating pipe extending through
the heating-furnace, having a steam-entrance
at its upper end and communicating at its
lower end with a cupola-generator, substan-
tially as and for the purpose set forth.

4. A gas-making apparatus having a cupola-
generator, a heating-furnace above the same,
with which said generator communicates, and
a series of horizontal retorts passing through

said heating - furnace and communicating |
with each other at their alternate ends, and
also communicating at the lower end with
said cupola-generator, substantially as and
for the purposes set forth.

428,956

5. A gas-making apparatus having two cu-
pola-generators, a heating-furnace above the
same, with which one of said generators com-
municates,said furnacehaving aseries of hori-
zontal retorts extending through the same
and communicating with each other, and com-
muniecating through a valve-controlled pipe
with a pipe above said furnace, and having a
vertical eylinder extending through said heat-
ing-furnace and communicating at the base
with the other cupola-generator and at the
top with said pipe above the heating-furnace,
substantially as and for the purposes set forth.

6. A gas-making apparatus having two cu-
pola-generators, a heating-furnace above the
same, with which one of said generators com-

‘municates,said furnace havingaseriesof hori-

zontal retorts extending through the same
and communicating with each other, and com-
municating through a valve-controlled pipe
with a pipe above said furnace, and having
a vertical cylinder extending through said
heating-furnace and communicating at the
base with the other cupola-generator and at
the top with said pipe above the heating-sur-
face, and a valve-controlled entrance from
said pipe into the upper end of said heating-
furnace, substantially as and for the pur-
poses set torth. |

7. In a gas-making apparatus the combi-

‘nafion of two sels of apparatus each having

two cupola-generators, a heating - furnace
above the same, with which one of said cu-
pola - generators communicates, a series of
horizontal retorts or cylinders extending
through the same and communicating with
each other and with a pipe above the gas ap-
paratus, a vertical cylinder passing through
the furnace and communicating at its lower

end with the other cupola-generator and at

1ts upper end with the pipe above the gas ap-
paratus, and a connecting-pipe between said
two ‘sets of apparatus, whereby the gases
formed in one set may be carried into the
other set for treating and a continuous gas
operation obtained, substantially as and for
the purposes set forth.

In testimony whereof I, the said JAMES M.

RoOsE, have hereunto set mmy hand.

JAMES M. ROSE.

Witnesses:
WM. P. MERCER,
B. W. HAINES.
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